Effects of ovarian theca cells on apoptosis and proliferation of granulosa cells: changes during bovine follicular maturation.
We have investigated the role of theca cells in the control of apoptosis and proliferation of granulosa cells during bovine ovarian follicular development using a coculture system in which granulosa and theca cells were grown on opposite sides of a collagen membrane. A DNA fluorescence flow cytometry was used to determine the extent of apoptosis and proliferation in populations of granulosa cells. When granulosa cells were isolated from small follicles (3-5 mm), the percentage of apoptotic cells gradually increased by 1.8-fold during the 3 days of culture. This change was reduced (3.1-fold) by the presence of theca cells. When the cells were isolated from large follicles (15-18 mm), the percentage of apoptotic granulosa cells was gradually reduced (3.4-fold) during the 3 days of culture in single-cultured groups. The percentage of apoptosis on Day 1 was reduced (1.6-fold) by the presence of theca cells. However, such an effect was not detected on Days 2 and 3 of the culture. Theca cells did not affect the proliferation of granulosa cells obtained from either small or large follicles. The present study suggests that theca cells regulate the fate of granulosa cells throughout the follicular maturation process by secreting factors that suppress apoptosis.